SoxB1 downregulation in vegetal lineages of sea urchin embryos is achieved by both transcriptional repression and selective protein turnover.
Patterning of cell fates along the sea urchin animal-vegetal embryonic axis requires the opposing functions of nuclear beta-catenin/TCF-Lef, which activates the endomesoderm gene regulatory network, and SoxB1, which antagonizes beta-catenin and limits its range of function. A crucial aspect of this interaction is the temporally controlled downregulation of SoxB1, first in micromeres and then in macromere progeny. We show that SoxB1 is regulated at the level of protein turnover in these lineages. This mechanism is dependent on nuclear beta-catenin function. It can be activated by Pmar1, but not by Krl, both of which function downstream of beta-catenin/TCF-Lef. At least partially distinct, lineage-specific mechanisms operate, as turnover in the macromeres depends on entry of SoxB1 into nuclei, and on redundant destruction signals, neither of which is required in micromeres. Neither of these turnover mechanisms operates in mesomere progeny, which give rise to ectoderm. However, in mesomeres, SoxB1 appears to be subject to negative autoregulation that helps to maintain tight regulation of SoxB1 mRNA levels in presumptive ectoderm. Between the seventh and tenth cleavage stages, beta-catenin not only promotes degradation of SoxB1, but also suppresses accumulation of its message in macromere-derived blastomeres. Collectively, these different mechanisms work to regulate precisely the levels of SoxB1 in the progeny of different tiers of blastomeres arrayed along the animal-vegetal axis.